Background. Proteomic technologies offer a highthroughput analysis of the expression of proteins in biological samples. The global analysis of the proteins in peritoneal dialysis (PD) fluid will provide a better understanding of the biological processes of the peritoneal membrane. Methods. The dialysate of nine paediatric PD patients was collected from peritoneal equilibrium tests with 3.86% glucose. Proteins were separated on a 10% SDS-PAGE gel and in-gel digested with trypsin. Peptide mixtures were analysed using nanoLC-MS/MS and results were searched against the NCBI database. Results. A total number of 189 proteins were identified in the PD fluid of nine patients, with 88 proteins shared by all patients. These 88 proteins accounted for 47% of the identified proteins and >90% of the total protein content in the analysed samples. Proteins were subdivided into eight different classes according to function. Conclusions. This study gives a representative overview of the proteins present in PD fluid. The proteins in PD fluid reflect plasma proteins as well as local peritoneal processes. Potentially interesting proteins are revealed.
Introduction
The proteome is the entire set of proteins expressed in a defined biological sample. With the combined techniques of liquid chromatography and mass spectrometry (LC-MS/MS) high-throughput protein profiling and identificaCorrespondence and offprint requests to: Renske Raaijmakers, Paediatric Nephrology 833, UMC St Radboud, PO Box 9101, 6500 HB Nijmegen, The Netherlands. Tel: +31-24-3666292; Fax: +31-24-3619348; E-mail: r.raaijmakers@cukz.umcn.nl tion can be performed [1, 2] . In the field of nephrology the proteomic mapping of human urine [3, 4] and the human kidney have been performed [5] , as well as more detailed profiling of kidney glomerulus [6] and podocytes [7] . A representative overview of the proteome of peritoneal fluid has not been given so far.
Subjects and methods

Patient samples
The dialysate of nine paediatric patients was collected from 2-h dwells during a peritoneal equilibrium test (PET) and stored at −20
• C. None of the patients suffered from peritonitis in the 3 months prior to the collection. Patient and fluid characteristics are shown in Table 1 . Experimental procedures and complementary information on the techniques used is available as supplementary material. The protein concentration in the peritoneal dialysis (PD) fluid was measured and from each sample 40-µg protein was taken for analysis. The samples were run on a 10% SDS-PAGE gel, each gel lane was cut into five slices and the proteins were reduced, alkylated and in-gel digested with trypsin overnight. Subsequently, peptides were extracted from the gel with 2% trifluoroacetic acid. For each sample, 5 µl of the peptide mixture was separated on an Agilent 1100 liquid chromatography (LC) system (Agilent, Palo Alto, CA, USA). Bound peptides were eluted from the column using an increasing acetonitrile gradient. Mass spectrometric analyses were performed in a hybrid linear ion trap Fourier transform ion cyclotron resonance mass spectrometer (LIT FT-ICR MS). All samples were measured twice to reduce experimental variation. The mass spectrometry data files were searched against the NCBI database (version 20070212, www.ncbi.nlm.nih.gov) using the Mascot search programme, version 2.1. Protein identifications were validated and clustered using the PROVALT [8] algorithm to achieve a false-discovery rate of <1%. Gene 
Results
A total number of 189 proteins were identified in the PD fluid of the nine paediatric patients after the measurement of all samples in duplicate, with 88 proteins (47%) shared by all the patients (supplementary Table A ). Keratins were excluded. All isoforms and hypothetical alternatives of the observed proteins are listed in supplementary Table B . The 88 shared proteins accounted for >90% of the total protein content, as was calculated by emPAI ( Table 2 ). The proteins were divided according to their physiological cellular localization (Figure 1 ). The majority of the identified proteins were extracellular matrix proteins, considerably higher than in the plasma proteome (84% versus 11%, respectively). To give more insight into the aetiology and function of the shared proteins they were classified according to their function in eight different classes (Table 3 and supplementary Table A) .
Discussion
The proteomic composition of the PD fluid originating from the nine patients is elucidated, giving a representa- tive overview of the total proteome in PD fluid. The common occurrence of 47% of the identified proteins is revealed, accounting for >90% in abundance. The majority of the proteins are extracellular matrix proteins, reflecting the clear relation of PD fluid with the extracellular space. In this study, 1D SDS-PAGE combined with nLC was chosen to pre-fractionate the samples prior to MS analysis. This was preferred over a 2D gel-based approach in order to be able to cover the broad range of proteins and encounter less interference of high-abundant proteins present in PD fluid. With 2D PAGE, proteins might be unable to resolve by their isoelectrical point or to enter the gel effectively [12] . However, it has to be taken into account that 2D gels provide information on the actual mass of proteins and thus can be useful in identifying specific pathophysiological processes like proteolysis. More detailed information on the PD proteome is provided in our analysis of the 88 shared proteins. The proteome of PD, as reported in Table  3 and supplementary Table A , confirms the occurrence of a number of frequently occurring proteins in the dialysate, like acute phase proteins, complement factors, hormones, coagulation factors and apolipoproteins [13] [14] [15] [16] . The influence of transport-status on differential expression of individual proteins present in PD fluid was studied by Sritippayawan et al. [17] , showing lower values of complement factor 4A and immunoglobulin κ in patients with low-transport status. The proteome of PD fluid reveals some interesting new proteins, for example, gelsolin, intelectin R. Raaijmakers et al. and paraoxonase. Gelsolin has been proposed to protect the organism from deleterious effects of cytoskeletal actincontaining filaments released with tissue injury or cell death and to serve as a possible biomarker for sepsis [18, 19] . In peritoneal dialysis gelsolin could play a protective role in mesothelial cell damage and against infections. Intelectin was identified as a new adipocytokine, also named omentin, with a possible role in the defence against intestinal bacterial permeation and against parasites [20, 21] . Paraoxonase is a serum enzyme, associated with high-density lipoproteins, protecting lipoproteins from toxic oxidative modifications and exhibiting anti-atherogenic capacities [22] . The possible correlation with early atherosclerotic changes in peritoneal dialysis patients has to be further investigated [23, 24] . The proteome of peritoneal fluid has very interesting potential, asking for more functional proteomic research in the near future, to study the influence on this profile of complications such as peritonitis and the effect of different dialysis fluids and prolonged PD.
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